We give a short proof of the rigidity estimate of Müller and Chaudhuri for two strongly incompatible wells. Making strong use of the arguments of Ball and James our approach shows that incompatibility for gradient Young measures can be used to reduce rigidity estimates for several wells to one-well rigidity. 
Introduction
A crucial ingredient in rigorous derivations of plate theories from three-dimensional elasticity [3, 6] is a quantitative rigidity estimate in terms of the bulk energy of deformations close to zero-energy configurations. In nonlinear elasticity one usually considers sets of the form K = m i=1 SO(3)A i as the set of deformations which carry zero bulk energy. The different copies of SO(n) are called energy wells. In the rigid situation, when the only deformations with zero energy (i.e. maps u : R 3 → R 3 satisfying ∇u ∈ K) are affine maps, it is of interest to find estimates on the precise rate of convergence of approximating sequences. The starting point of such an analysis is the rigidity estimate of Friesecke, James and Müller [6] , which says that for any Lipschitz domain Ω ⊂ R n and for any p ∈ ]1, ∞[, there exists a constant C(p, Ω) so that where K = SO(n) (Friesecke, James and Müller proved in [6] only the case p = 2 of (1), but the corresponding inequalities for p ∈ ]1, ∞[ can be obtained by minor modifications of the arguments, see for instance Section 2.4 of [5] ). Building on the methods developed in [6] , Chaudhuri and Müller in [2] obtained the corresponding rigidity estimate for the case of two strongly incompatible wells K = SO(n)A 1 ∪ SO(n)A 2 . An important ingredient in the proof of Chaudhuri and Müller is the result of Matos in [8] that under certain conditions on the matrices A 1 and A 2 the exact solutions of the inclusion problem ∇u ∈ K are solutions of a certain strongly elliptic system. We also note that Matos used this observation in [8] to deduce incompatibility for gradient Young measures in the sense of Definition 1.1 below.
Our aim in this Note is to give a simple proof of how under the condition of incompatibility for gradient Young measures the rigidity estimate of the two-well problem reduces to the rigidity estimate [6] for the one-well problem. Our argument is very much based on the unpublished but well-known argument of Ball and James [1] for obtaining a transition-layer estimate for approximate solutions to differential inclusions with incompatible wells. Indeed, our estimate in Theorem 1.2 is very similar in spirit to the transition-layer estimate. In what follows we will use the shorthand notation d
compact sets which are incompatible for gradient Young measures and let
Remark 1. Note that (2) holds even in the critical case p = 1, in contrast with estimate (1) (see [4] ).
Proof. By a truncation argument it suffices to prove the inequality for maps with ∇u L ∞ (Ω) M for some constant M depending on Ω, K and p. Indeed, since K is compact, we can choose positive constants R and C such that |A| Cd K (A) for every A ∈ R m×n with |A| R. By Proposition A.1 of [6] there exists a constant C = C(p, Ω) such that, for every v ∈ W 1,p (Ω) there exists u ∈ W 1,∞ (Ω) satisfying the following properties:
Recall that d K (A) d K i (A) C(1 + |A|). Hence, from (i)-(iii) and the choice of R, it follows easily that
These inequalities show that it suffices to prove (2) for functions u which enjoy the L ∞ bound (i).
Next we note that, without loss of generality, we can assume that Ω is of the form
for some Lipschitz function f and some orthonormal system of coordinates x 1 , . . . , x n . Indeed every connected Lipschitz set Ω can be written as union of finitely many Lipschitz domains Ω 1 , . . . , Ω N of the form (3) so that
Therefore, arguing by contradiction, we assume the existence of a Lipschitz open set Ω of the form (3) and a sequence of maps u j :
Let L := 2 Lip(f ). We denote by By considering a suitable subsequence we may assume that ∇u j generates a gradient Young measure ν x . From (4) and the uniform Lipschitz bound we deduce that supp ν x ⊂ K a.e., hence by incompatibility supp ν x ⊂ K 2 a.e., say. Therefore there exists c > 0 such that 
